Subpial neuronal migration in the medulla oblongata of Pax-6-deficient rats.
In rat fetuses, neurons generated in the lower rhombic lip on embryonic day 14 (E14) specifically express the transcription factor Pax-6 and migrate circumferentially in the subpial region along axons which are immunoreactive for TAG-1, a neural cell adhesion molecule. These neurons ultimately settle from E17 in the contralateral medulla oblongata to form the precerebellar nuclei, the lateral reticular and external cuneate nuclei. We have examined this migratory process in rat small eye (rSey2) which has a mutation in the Pax-6 gene. Both the migration and settlement of neurons labelled with 5-bromo-2'-deoxyuridine (BrdU) at E14 delayed in the mutant. Furthermore, in the ventrolateral part of the E16 mutant medulla oblongata, cells both expressing Pax-6 mRNA and prelabelled with BrdU at E14 were ectopically localized in the deep zone of the medullary parenchyma in addition to the normal subpial location. These ectopic neurons remained in close contact with ectopic TAG-1-immunoreactive axons. These results indicate that Pax-6 plays a role in the migration of medullary precerebellar neurons, although neurons generated in the lower rhombic lip can nevertheless migrate and settle to form the external cuneate nucleus in the absence of Pax-6.